This application is being submitted using much of the same information contained in the initial permit application, submitted in 2007, and modification, in 2012. There have been no significant changes to the information and operations covered in the existing IWRP. Summary of the monitoring results and operation activity that has occurred since the issuance of the WRP has been included.
FIGURES
This renewal application proposes the following changes to the current permit, as follows:
• Update of contact personnel as shown on application form.
• Changes to monitoring requirements: Requesting those constituents that have not been detected since the beginning of the permit be dropped from the list of those for which analysis is required, i.e., cadmium, mercury, and silver. Other constituents that have been detected at low levels but always below the standards are barium, chloride, selenium, sulfate, and zinc; these are also candidates for consideration for removal from the list of sampled constituents. Suspended solids sampling is no longer required by the state regulations and is also requested to be removed from the list of sampled constituents. Sample results for these constituents are presented in Section 5.1.1.
• IDAPA 58.01.17.600.02 allows a permit to be effective for a period up to 10 years. No major changes to the MFC industrial wastewater system are anticipated during the next 10 years; therefore, INL is requesting the new permit be effective for a period of 10 years.
SITE LOCATION AND OWNERSHIP

Site Location
The INL Site occupies an 890 mi 2 area located on the Eastern Snake River Plain (ESRP) in portions of Bingham, Bonneville, Butte, and Clark counties (see Figure 1) Population centers in the region include large cities (more than 10,000 residents), such as Idaho Falls, Pocatello, and Blackfoot, located to the east and south, and several smaller cities (less than 10,000 residents) located around the INL Site, such as Arco, Howe, Mud Lake, and Atomic City. No permanent residents reside on the INL Site.
Site Ownership
The ownership of the land now comprising the INL Site, including the MFC, was transferred to the DOE from the public domain for use in atomic energy research and development. The MFC facility and the IWP and IWD are within the INL Site boundaries. The INL Site is expected to remain under federal government management and control for at least the next 100 years, with portions of the INL Site remaining under federal government management and control in perpetuity (INL 2011) .
The INL Site is a government-owned, contractor-operated facility that is managed by DOE-ID. The INL Site includes several functional missions managed by separate contractors. These include clean-up, nuclear-energy research and technology development, developing and demonstrating national security technologies, and other science and technology activities. The current INL Management and Operating contractor, Battelle Energy Alliance, LLC (BEA) is responsible for the majority of MFC operations. 
PROCESS DESCRIPTION
Process Flow Description
MFC missions are devoted mainly to research and development on nuclear technologies, nuclear environmental management, and space radioactive-power-source development. Currently, MFC consists of several major research facilities, in addition to a variety of operations, support, and office facilities discharging to the IWP or IWD system. Operational descriptions for the MFC facilities that routinely discharge non-contact cooling water and steam condensate or periodically discharge other pre-approved non-routine discharges to the IWP or IWD system are provided in Table 1 . SCMS operates mainly as a HWMA/RCRA-permitted facility for the storage and treatment of mixed waste. The facility consists of container and tank storage and treatment process areas. Building 799. Sodium Processing Facility (SPF) SPF operates mainly as a HWMA/RCRA permitted facility for the storage and treatment of mixed waste. The facility consists of container and tank storage and treatment process areas.
Industrial wastewater discharged to the IWP system, up to 1.4 million gal/mo, consists primarily of noncontact cooling water, boiler blowdown, cooling tower overflow, water from sinks and drains, air wash flows, and steam condensate. Small amounts of industrial wastewater from the MFC facility process holdup tanks may also be discharged to the IWP and IWD system, once approved by the facility supervisor and environmental compliance staff. The IWP, first excavated in 1959, has a design capacity of approximately 285 million gal with a maximum water depth of 13 ft. The IWD is a ditch that goes to the IWP but, due to rapid infiltration, waters rarely reach the IWP.
Land Application Site
The IWP is an unlined, 3-acre, evaporative seepage pond fed by industrial wastewater from the Industrial Waste Lift Station and storm water from drainage ditches and conveyance pipelines. Before July 2007, under typical flows, water that entered the north IWD seeped into the ground prior to reaching the IWP. However, an extension to the pipeline that carries the industrial wastewater directly to the IWP was installed in July 2007.
Approximately one gpm of cooling tower blowdown will continue to be discharged to the south IWD ( Figure 2 , Ditch A). Wastewater from the reverse-osmosis treatment system and storm water will continue to be collected and transmitted through Ditch A and Ditch B into the IWD (Ditch C) and on to the IWP. 
SITE CHARACTERISTICS
Site Management History
The ownership of the land now comprising the INL Site, including the MFC, was transferred to the DOE from the public domain for use in atomic-energy research and development. Table 1 for additional facility information.
The IWP system has been continuously managed for the disposal of industrial waste at MFC since approximately 1962. Historic data indicate that while the pond was constructed in 1959, it was not until 1962 that wastewater was discharged to the IWP. The annual discharges for those years ranged from 8 million gal/yr to 54 million gal/yr. Currently, the estimated average annual volume of industrial wastewater discharged to the IWP system from 2010 to 2014, is approximately 10 million gal/yr (approximately 0.8 million gal/mo). This equates to less than 13 ft of industrial wastewater applied to the soils in the IWP system per year. The estimated annual discharge volume for the years 2010 to 2014, is provided in Figure 12 . Industrial wastewater volumes discharged to the IWP have been reduced in recent years due to the shutdown of the EBR-II reactor operations and the stand-by status of the SPF.
In 2004, the IWP sediments and sediments from the north drainage ditch (next to the industrial waste pipeline) were removed. As a result of the sediment removal in the ditch, wastewater discharged to the ditch infiltrated into the soil more quickly; hence, very little water traveled all the way to the pond. In July of 2007 a pipe system was installed to carry industrial wastewater directly to the pond from the north drainage ditch. The north drainage ditch continues to receive storm-water runoff.
Approximately one gpm of industrial wastewater (boiler blow down) will continue to be discharged to the south drainage ditch (Ditch A). Additionally, once-through cooling water may also flow to this ditch. Wastewater from a reverse-osmosis system, at less than an average of 1 gpm in this discharge, will continue to be discharged into the Industrial Wastewater Underground Pipe going to Ditch C. Both ditches will continue to be used to transport storm water runoff to the IWP.
Climatic Characteristics
The INL area climate exhibits low relative humidity, wide daily temperature swings, and large variations in annual precipitation. National Oceanic and Atmospheric Administration operates several meteorological observation stations at the INL Site. Data from the station nearest MFC for the period of calendar years 2004 through 2013 (Lewis 2014 ) are presented below:
• Average annual precipitation for the 10-year period was 6.35 inches
• Minimum monthly precipitation was 0.00 inches and occurred during the months of July 2008 and November 2011
• Maximum monthly precipitation was 4.51 inches and occurred during June 2009
• Average summer (June through August) temperature was 66.6°F
• Average winter (December through February) temperature was 17.7°F
• Extreme daily low temperature of -26°F occurred on January 27, 2009 and December 8, 2013
• Extreme daily high temperature of 102°F occurred on July 23, 2007
• Winds at the INL Site are generally from the southwest.
The prevailing wind direction is from southwest to northeast. INL and the surrounding areas are formally designated as an attainment area for air pollutants, such as SOx and PM-10, with established national ambient air quality standards. INL routinely monitors air quality using a network of air monitors. These monitors collect samples for measurement of particulate matter, radioactivity, and other air pollutants.
Soils
Soil in the IWP and portions of the IWD were excavated in June, 2004, to remove cesium-137, chromium, mercury, selenium, silver, and zinc contamination as part of a Comprehensive Environmental Response Compensation and Liability Act (CERCLA) remedial action. Following the IWP excavation to remove contaminants, the IWP was placed back into service to receive industrial wastewater.
Surface Water
The INL Site is located within a closed basin. Surface water does not flow directly offsite. Water from the Big Lost River, as well as storm water and INL Site WRP discharges, evaporate or seep into the soils above the ESRPA. There is no evidence to suggest stream flows would ever come near the MFC facility.
Aquatic habitats are limited to scattered wet areas near artificial ponds and intermittent streams. The IWP serves as a water source to many wildlife species. It should be noted that there are no springs, wetlands or surface waters within 1/4 mi of the IWP. Twenty-five, 50-yr and 100-yr floodplain boundaries for the Big Lost River do not apply (see Figure 3 ). There are no process chemical or residue storage facilities for the IWP. Buffer zones are not delineated, because the MFC is a restricted facility with no public access. There is no fencing around the IWP.
The IWD is located within the security fenced area of MFC. Access into the fenced area is through a guard gate that is staffed 24-hours/day. Individuals without an applicable security badge must check in at the guard gate and then be escorted by personnel with the appropriate badge. 
Groundwater/Hydrogeology
The ESRPA is the primary source of water upgradient and downgradient of INL Site. Principal uses of this water include domestic consumption, industrial uses, irrigation, and stock watering. Eight counties are located downgradient of INL. With the exception of Lincoln County and Twin Falls County, the majority of the downgradient populations live in rural areas.
Two wells (EBR-II #1 and EBR-II #2) provide water for use at the MFC. Figure 4 shows the locations of these production wells located at MFC. The up-gradient monitoring well (ANL-MON-A-012) and the two down-gradient monitoring wells (ANL-MON-A-013 and 014) are also shown in Figure 4 . Well diagrams for the three monitoring wells were recently updated and submitted to DEQ (Miller 2014) .
Groundwater monitoring results obtained in accordance with the current permit have not shown any impact from the IWP or IWD discharges.
The map provided in Figure 5 , showing the elevation and general direction of groundwater movement beneath MFC, suggests the regional flow in the ESRPA is from northeast to southwest. Depth to the ESRPA at the MFC facility is approximately 660 ft based on recent water-level measurements.
The subsurface lithology is dominated by basaltic lava flows. Minor discontinuous sedimentary interbeds occur at various depths, overlying the tops of basalt flows. The subsurface geology at MFC is similar to that on the rest of the INL. The most striking difference is the lack of continuous sedimentary interbeds beneath the facility. Those sedimentary interbeds intercepted during drilling appear to be discontinuous and deposited in low areas on basalt surfaces. These interbeds are generally composed of calcareous silt, sand, or cinders. Rubble layers between individual basalt flows are composed of sand and gravel to boulder sized material. The interbeds range in thickness from less than 1 in. to 15 ft. Drilling near the IWP targeted a discontinuous, but locally extensive interbed, found approximately 40 to 50 ft bls, near the IWP. This interbed is not continuous across the MFC area and does not appear west of the IWP. More spatially extensive interbeds have been identified above the regional water table, at approximately 400, 550, and 600 ft bls (Northern Engineering and Testing, Inc. (1988) . The nature of these sedimentary interbeds and rubble zones does not appear to cause perching, but may retard the downward movement of water and produce preferred flow paths. Table 2 lists the depths for each of the six boreholes and whether they encountered perched water in the borehole or not.
The localized, non-extensive nature of the shallow perched water zone is attributed to the small volume of industrial wastewater discharged to the IWP. Additionally, the interbeds encountered are aerially non-extensive compared with other areas where perched water zones exist. Other water-saturated zones may exist deeper in the subsurface. A fine-grained sedimentary interbed exists about 400 ft bls. Neutron logs suggest this 10 ft thick, aerially extensive unit may be saturated with water. A coarser grained sedimentary unit that occurs at a depth of approximately 504 ft bls may also retain some water.
The vadose zone at MFC is approximately 640 ft thick. However, physical and chemical properties of vadose zone materials are limited to the upper 100 ft. It can be inferred that deeper basaltic material is similar in composition and properties to those from other areas around the INL.
WASTEWATER CHARACTERIZATION, CROPPING PLAN AND LOADING RATES
Wastewater Characterization
The industrial wastewater discharged to the IWP and IWD systems is nonhazardous as defined and regulated under IDAPA 58.01.05, Rules and Standards for Hazardous Wastes. Industrial wastewater discharged to the IWP system, up to 1.4 million gal/mo, consists primarily of noncontact cooling water (estimated at over 90% of the flow), boiler blowdown, cooling tower overflow and drain waters, air wash flows, and steam condensate. Small amounts of industrial wastewater from the MFC facility process holdup tanks may also be discharged to the IWP and IWD systems, once approved by the facility supervisor and environmental compliance staff.
Analysis of the effluents have not shown any typical problem constituents. Occasional levels above background of some metals, such as lead or iron, and total suspended solids have been seen, but these occurrences have not been sustained or traced to any particular activity.
Wastewater monitoring is performed following the requirements specified in the existing permit. The existing permit requires a monthly 24-hr composite sample to be collected from the effluent to the IWP, a quarterly grab sample from the effluent to Ditch C, and semi-annual grab samples from the three monitoring wells.
Request for Removal of Specific Permit Required Monitoring Parameters
INL requests removing arsenic, cadmium, chromium, mercury, and silver from the current permit list of monitored parameters in the Industrial Waste Pipeline, Ditch C, and the three monitoring wells. These parameters have frequently been below the laboratory instruments' minimum detection levels or an order of magnitude or more below the groundwater quality standards (Tables 3-5 ).
Other parameters that have been detected at low levels, but always below the groundwater quality standards, are barium, chloride, selenium, sulfate, and zinc. Figures 6-10 compare the concentrations in the Industrial Waste Pipeline, Ditch C, and the groundwater monitoring wells with the applicable groundwater-quality standard. INL requests these parameters be removed from the permit list of required parameters.
When the current permit was issued, there was a regulatory limit (IDAPA 58.01.17.600.06.a and b) for total suspended solids (TSS) and total nitrogen. The limit was applicable to wastewater discharged to a rapid infiltration system. The regulations were subsequently revised and the limits removed. Therefore, INL is requesting these limits be removed from the new permit.
In addition, INL is requesting that TSS be removed from the current permit list of monitored parameters. TSS sample concentrations from the Industrial Waste Pipeline and Ditch C are typically below the laboratory instruments' minimum detection level of 4 mg/L (Figure 11 ). 
Cropping Plan
Not Applicable
Hydraulic Loading Rate
The maximum hydraulic loading rate is 17 million gallons/yr. Effluent flows for the IWP and Ditch C are shown in Figure 12 . 
Constituent Loading Rates
SITE MANAGEMENT
Compliance Activities
Section E of the IWRP identifies two compliance activities: preparation of a Plan of Operation and a Waste Solids Management Plan. Section H, Paragraph 5, of the permit requires that DEQ be notified within 30 days of completing any work described in Section E and that the annual report provide the status of compliance activities still in progress at the end of the permit year.
Compliance Activity CA-160-01: This compliance activity to submit a final Operation and Maintenance Manual was completed in June 2011 with the approval letter from the DEQ (Rackow, 2011) Compliance Activity CA-160-02: This compliance activity requires a Waste Solids Management Plan shall be submitted to DEQ as needed. The due date for CA-160-02 is as needed, review and approval required prior to removal of any waste solids. Currently there are not any plans to remove solids from the pond.
Seepage Rate Testing
Not applicable.
Site Management Plans
Buffer Zone Plan
Not applicable. The site has controlled access and the public is not allowed within several miles of the pond. Fencing and signs have not been required due to the public not being allowed close to the disposal areas.
Grazing Management Plan
Nuisance Odor Management Plan
Waste Solids Management Plan
Will be determined at time of closure. The only solids going into the pond are from storm-water-runoff events.
Total Dissolved Inorganic Solids Management Plan
Runoff Management Plan
Monitoring
Monitoring the Quantity of Land Applied Wastewater
There is a flow meter located on the industrial waste pipe line. The flow meter has an actual current time read out and a cumulative total. The flow measurements going to Ditch C are estimated based on visual readings.
Sampling and Analysis of Land-applied Wastewater
Environmental professionals from Monitoring Services (MS) perform the monthly and quarterly effluent monitoring required in Section G of the permit. Effluent samples are collected monthly from the IWP (sampling location WW-016001) prior to discharge to the IWP. In addition, quarterly grab samples are collected from the effluent discharging into Ditch C from the Industrial Waste Water Underground Pipe (WW-016002). All samples are collected according to established programmatic sampling procedures. Effluent samples are typically collected during a preselected week following a randomly generated sampling schedule to represent normal operating conditions. 
Method of Calculating Hydraulic and Constituent Loading
Monitoring Supplemental Irrigation Water
Soil Monitoring
Groundwater Monitoring
The MS personnel collect the semi-annual samples. The MS personnel use project-specific sampling and analysis plans and procedures that govern sampling activities and quality-control protocols. The permit identifies a specified list of parameters that are to be analyzed in the groundwater samples. Constituent concentrations in the compliance wells are limited by primary constituent standards (PCS) and secondary constituent standards (SCS) specified in IDAPA 58.01.11, "Ground Water Quality Rule." All permitrequired samples are collected as unfiltered samples with the exception of iron and manganese in wells that exceed the SCS for these parameters.
Note: Filtered samples for iron and manganese analysis are only required by the permit in the event the unfiltered sample results for these two parameters exceed the applicable SCSs.
The conductivity and pH of the samples are measured at the time of sample collection by MS personnel using a calibrated meter. Groundwater temperature is also measured at the time of sample collection. All other permit required groundwater samples are submitted under full chain of custody to Southwest Research Institute's Analytical and Environmental Chemistry Department located in San Antonio, Texas for analyses.
Analytical methods specified in 40 CFR 141, "National Primary Drinking Water Regulations," 40 CFR 143, "National Secondary Drinking Water Regulations," 40 CFR 136, "Guidelines Establishing Test Procedures for the Analysis of Pollutants," or those approved by DEQ are used for analysis of all permit-required parameters.
6.4.7
Crop Uptake Values Not applicable.
Other Monitoring
Meteorological Monitoring
SITE OPERATIONS AND MAINTENANCE
Operator Information
BEA operates, monitors, and maintains the land application site and associated wastewater collection system for DOE-ID. MFC utilities-operations personnel perform routine surveillances of the Industrial Waste Collection System and Land Application Area seven days a week.
Operator Certification Credentials
Certified operators are not required for this system. However, BEA does have operating personnel for the MFC Industrial Waste Collection System, and Land Application that are licensed through the State of Idaho Bureau of Occupational Licenses. Licenses of the personnel who currently operate and oversee the permitted wastewater system at MFC are listed in Table 6 . 
